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Similar	to	the	M.	cuspidatum	samples,	only	the	samples	that	were	exposed	to	no	NaCl	
but	were	treated	with	ABA	experienced	increasing	levels	of	chlorophyll	from	3	days	to	14	days,	
but	it	is	worth	noting	that	the	slopes	on	average	were	more	negative	for	P.	patens	than	M.	
cuspidatum.	This	indicates	that	P.	patens	lost	relatively	more	chlorophyll	than	M.	cuspidatum	
over	those	days	of	exposure,	so	M.	cuspidatum	may	have	better	chlorophyll	retention.	
However,	relative	levels	of	chlorophyll	after	14	days	for	P.	patens	averaged	slightly	less	than	the	
levels	for	M.	cuspidatum,	so	perhaps	P.	patens	initially	contained	more	chlorophyll	that	was	
capable	of	being	lost.	This	idea	of	more	chlorophyll	being	lost	in	P.	patens	is	supported	by	P.	
patens	and	M.	cuspidatum	having	similar	mg	chlorophyll/mg	dry	weight	levels	for	3	days	of	
exposure	but	P.	patens	having	lower	levels	after	14	days.		
Conclusion	
	 This	study	reaffirmed	previous	reports	of	the	detrimental	effects	of	salt	exposure	on	
moss	survivability.	These	effects	were	seen	as	exposure	to	salt	results	in	intensified	stress	
responses	in	both	M.	cuspidatum	and	P.	patens.	When	NaCl	concentrations	increased,	the	
chlorophyll	retention	decreased.	This	decrease	was	much	greater	for	mosses	that	had	no	ABA	
pre-treatment	too.	Also,	longer	exposure	time	led	to	lower	chlorophyll	retention	because	3	
days	of	exposure	had	little	effect	on	chlorophyll	retention,	but	14	days	of	exposure	showed	
more	noticeable	differences	in	chlorophyll	retention.		
While	both	moss	species	benefitted	from	ABA	pre-treatment,	especially	when	exposed	
to	salt	for	14	days,	P.	patens	was	seen	as	benefitting	more	from	the	ABA	pre-treatment	
compared	to	M.	cuspidatum.	It	may	be	that	P.	patens	is	able	to	utilize	this	regulatory	hormone	
more	effectively	which	enables	P.	patens	to	have	a	greater	stress	tolerance,	or	P.	patens	may	
	 	Kurt	Corsbie	23	
have	a	greater	abundance	of	chlorophyll	which	allows	it	to	slowly	siphon	from	a	stockpile	
during	conditions	of	stress.	Another	possibility	is	that	P.	patens	is	able	to	synthesize	chlorophyll	
more	efficiently	so	that	synthesis	can	continue	even	when	some	energy	is	allocated	towards	
defense	mechanisms	during	stress.	
	 With	this	variation	in	stress	tolerance	between	the	two	species,	reevaluation	of	P.	
patens	as	a	model	species	may	be	useful	as	this	model	seemingly	doesn’t	reflect	all	other	moss	
species	accurately.	While	using	techniques	like	gene	knockout	analysis	are	useful	for	identifying	
genes	present	in	different	species,	the	differing	results	from	this	experiment	highlight	how	
closely	related	species	can	still	function	in	different	manners.		
	 For	future	direction,	it	may	be	useful	to	analyze	different	abiotic	stress	conditions	such	
as	dehydration	and	cold	to	see	if	similar	results	are	produced.	Additionally,	testing	other	moss	
species	may	help	yield	evolutionary	patterns	based	on	genomic	relatedness	of	each	species.	
Lastly,	P.	patens	is	a	model	species	that	is	often	cultured	within	a	research	environment	that	is	
not	exposed	to	nature’s	pressures.	It	would	be	interesting	to	see	if	stress	tolerance	results	
would	be	different	in	laboratory	grown	P.	patens	versus	wild	P.	patens.		 	
	 	Kurt	Corsbie	24	
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